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Fig.l, illustrates significant difference in bound
Water content in scmples of n,longissinus dorsi ond n.biceps
fc*orl“ injected with curing brines having different enzyne
Concentrations and in controls - injected with the curing
brine without enzymes, Bound woter content increases with
®0Zyne concentration increase., In n,longissinus dorsi sanples,

the bost results
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Tiezy ones by papaln,

ne and in n

R Pron results of testes for bound water content 1n
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Or 15 minutes (Fig.2) and 24 hours (Fig.3) in the curing

tion to particular enzyne preparation as well as to enzyne
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tratiou increase in brine injected samples and irregularities
' thig respect in sonples innersed in the curing brines for
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15 ninutes and 24 hours show that plant proteinases influence
teat hydration but in immersed sanples they could not pene=
trate throughout the sanple and S their influence there osould
N0t . be registered,

Fron date on protein digestion (Pigs. 4, 5 and 6),
it nay be concluded that only sanples injected with the curing
brines having different enzyne concentrations conpared with
Corresponding controls offer possibility for naking conslu=
8ions on effect of papain, ficin and tri-zyne on protein
digestion but for immersed sanples no regularity can be
Tenarked,

Fig.4 indicates thatl better protein digestion is

T4

Obtained with higher enzyne concentrations., In samples of

v

ed with ficin, protein digestion rate

ower in papaln treated sanples and

Delongissinus dorsi treat
1

Wos the highest, it was

the lowest in tri-zyne treated ones. 1n ganples of n,biceps

feﬂoris, the best protein digestion was reached by papain,
Worge with tri-zyme and the worst with ficin,

Pron experinmental data, it is evident that the

desired effect, regarding protein digestion, was only reached

in sanples injected with the curing brine with enzynes.
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Resulte of tenderness evaluation, presented 1in

Pip R et : :
Pigs, 7, 8 and 9, show that n,longissinus corsi controls were

c
o
—

Nore tender. as it was expected, than m.blceps feroris oness
’ P ’

By tenderness evaluation we got the sane results as by deter-

L)

Ninations of bound water content and of protein digestion.




Nanely, by samples immersion in enzyme solutions, besides
Prolongation of treatment tine (24 hours), it 1s not possible

to

achieve uniforn tenderization throughout the neat sanple.,

Injecting curing brires with enzynes greatly in-
Creases meat tenderness., As concentration of injected zZyres
1s higher, meat is more tender, Our studies showed, using
Panel gcoring methods, that the range of optimal tenderness
Wwas from 1,00 to 1,% kilogran (penetration force). The Fig.T
lllubtrates that tenderness values for rn.longissinus dorsi
Controls were very close to optimal values and so the desired
effect was obtained already with enzyme concentrations of
%92 and 0,3 percent. The treatnent of m.longissinus dorsi
Sanples with enzymes in concentration of 0,5 percent showed
%0 be undesirable because it resulted in excessive neat
tenderization,

A1l n.biceps femoris samples were remnarkably

o

tougher than m,longi:simus dorsi ones and therefore the higher
€NzZyme concentration was needed for their tenderization, that
1g 0,5 percent enzyme concentration, Enzyme concel wtration of
0,3 percent showed to be satisfactory only for samples treated
With tri-zyme,

Results obtained with instrumental methods were,
in general, in correlation with organoleptic examinations,
that ig with palpation method (Fig.lo). Evaluation was done
With gix scores. Optimum tenderness was from 3 to 43 scores

less than 3 indicate less tender samples and over 4=too tender

Samples, muscle fibers separated under fingers.




Histological examinations were carried out only
with brine injected samples in which after enzyme application,
changes of chemical and physical sharacter were remarked

By microscopie examinations (Fig.1ll) we obtained

arly identical results as z (15,16,17). There are not
great differences in effect of particular enzymes. Tri-zyne
affects the loss of cross striations if it 1is used in very

high quantities. Compared with tri-zyme ficin less and papain

least affect disappearance of cross striationg. Of three tested

plant proteéinase preparations pepain has the highest effect

on garcolemma disintegration, plasm separation from the

o

membrane and collection ol ditritus mass in intracellular

r‘A

Spaces,

Pessibility of remarking described microscopic
changes is especially dependent on higtological techniques,

Ther

he attention has

( D

fore, we consider that in this moment t

to be paid on evaluation of results of microscopic examinationse

Numerous chang S,in structure of muscle tissue described by
Dany authors are‘in good deal the artifact of preparation
techniqu

As proteinases action is in relation to pH values
of the medium, it has to be mentioned that the avarage pH
brine curing was 5¢43

value of m.longissimus dorsi before

and of m.biceﬁs femoris 5.91.

Graat differences in results of chemical and physical

eXﬁmlnmtlons betveen controls and brine injected samples




indicate gignificant effect of enzymes as catalysts in hydro-
lysis of peptide chains ~ proteolysis. A11 samples injected
With enzymes have the higher bound water percentage, better
Protein digestion and they are more tender, There is the sig-
nificant difference in these characteristics between samples
of the same muscle treated with various enzyme concentrations,
In injected gamples increase of enzyme concentration resulted
in increase bf bound water content as well as in promotion
of tenderness, This correlation, however, does not exist in
Samples immersed ‘in curing brines having various enzyme
Soncentrations, Irregularities in results of bound water
Deasurements, determination of protein digestion and evalua=-
tion Of tenderness in immersed samples indicate very bad
®nzyme penetration and in the same time inconvenience of such
Method of enzyme application,

Differences in action of papain, ficin and tri-zyme
On protein ehanges in injected samples may be explained by
their specific action and not uniform distribution throughout

the musﬁle tigsue and connective >ne,

+ +
On the base of obtained resulte it may be concluded
that plant proteineseBaffect better pro
. '« more tend bee?l
better meat hydration., Although pork is more tender than beel,
A s T+a 91 ~ | h1la
Pork treatment by plant proteinases results L4 more desirable

tenderness.
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The purpose of the study was to exaonmine zpplication
Of plant proteinasges = papain, ficin and tri-zyme (mlxturu
of papain, ficin and: broémelein) - brine cured pork making

efforts to process meat in time ranges wnd temperature ones

(O]
n
0

that correspond to conditieons in canned ;g;t?urized meat
products processing, For following the efiect of these enzymes,

| i o .
Geterminati

on of protein digestion and bound water content, -
evaluction of tehderness by instrumental and panel scoring
nd histological examinations were chogen,
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'n the base of - obtained resuivo, 1t may be conclu-
lcd that piant proteinases affect betlter nrotein digestion

e petter meat hydration, Although pork is more tender than

Oeei, pork treatment nlant proteinases resulvs in more

degirable tendermess.

111 these conclusgions .ould be cone only with

ins , 2 . 2As pnte that mme T
injected samples, Immerse mples indicote thal immersion
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Histological techniques are U« nost important fo:
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FIG. 5. PROTEIN DIGESTION IN SAMPLES OF M.LONGISSIMUS DORS!
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HAVING DIFFERENT ENZYME CONCENTRATIONS
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FIG. 6. PROTEIN DIGESTION IN SAMPLES OF M. LONGISSIMUS DORSI AND
M. BICEPS FEMORIS IMMERSED 24 WOURS IN CURING BRINES HAVING
DIFFERENT ENZYME CONCENTRATIONS
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FIG. 11, PEOTOMICROGRAPHES MADE FROM SECTIONS OF INJECTED SAMPLES WITH ENZYMES

Xs :
Cross sections of m. longissimus dorsi samples treated with the highest contentrations

(0,5/) of a) papain b) ficin and ¢c) tri-zyme.

2 ¢ .
ross sections of m. biceps femoris treated with thne highest concentrations (0,5%) of

a) papain, b) ficin and c) tri-zyme.

1h
29

- injected with higher
) ficin and ¢) tri-zyme

g - unfixed preparations

3.

Longi t,
ngitudinal sections of treated muscle
Cone >

icentrations (o,3%) of a) papain (longissimus iorsi) ®

(m, biceps femoris).




0,

TTMR AMTIF

LAl URE

. - . N - 3 g2 - >) F o)
El- Gharbawi M,. Whitaker J,R.: Focd OS21€rCE, < 1963,

7

1 A g g Y aatka Tl o R T nruymes DY ,f:;f\
Dumont M,: Considerationg sur 1’emplol Ce3 enzymes protéc

Uil Ow i

lyt' q.es comme attendrissenrs de viande.

3 + AT - L2t nad e Pari 1964
Thése pour le doctorat vétérinalire, raris, 1964,

] 7 Kiea M.W S PR S R s RER R
Sottachall G 0s, Bie8 MWk FRVG - BEELE Vg, YE L3 1942

2
2

RSy SRR RS e ke A
Gr&tillat S.,: Contribution & l1’¢tuae de la digestibilite

1 3 y P " L
3 r ~ mhaa ~11 1 e innrtnrnnt ({1-’,"1 neEs:
des viandes. These pour le AOCLOLGv vétérin

Eeole nationale vétérinaire. a*alfort, 1949.

Hays P.P., Harrison D,L.,, Wall G.E.: Food Technology, T;

|

Karan-Djurdjié S.: Prilog poznavanju uticaja autolitackih

v

: : iafanatact i na |l stet 1 odr=
procesa 1 naclna defrostac’ 1¢c na kvaiitet 1 04X

3 - ~ N 300 MOSS TN= " "‘)A
¥ivost smrznutog govedjeg mesSay Digsertation

work ,Beograd 1961,

‘ ur ™ il AR e hate: Tl ynce 0O 1ea’
Landmann W.A.,: Enzymes and TAe1r influence on meat

) 343 mo - +ande N o avm e
tenderness, Proceedlngs meat tenderness Sympo

ar - ’
gium, Camden New Jersey, 1963,
AT 2ood Science, 3, 1963
MoIntosa E.N.s Carlin 4.F,3 2006 bhehar e =3 .
s T - statreaams T..08 wahh ’(‘]' "o i T{ ocers C 2
Mier G., Rhodes V.J., Maharg Lel:s webb N.S., Rodgers

i B s Food Technoloss
Mangel M,, Baldwin R.: Food Technology, 16,4,

L

1962,

o
-
2
-
=
)
jo
(o]
()
e
=
-
=
2
b
O
O
(@)
(4
)]
@
% J
=
d
',~)
S
[
N
|-

Miyada

8.3 ‘e

»




13,

14,

15,
16,
17,

18,

R — ’ » s e - ¢ f:;
Rafeta J.: Tehnologija mesa, 1, 1900,

.

Solovjev V., Aglickec
industrija SSSR, 4, 170c.
T@pbel A Lo ’ _‘,j_;"(_i T. O e g DU \,‘I‘]..l-l;.: e o R kA

1 's g ® A
Food Research, 21, 375, 1950,

—y

Tappel A.L., Miyada D.Se, Ssterling DeS,ilaier V.P.:
Calif Agr., lo, lo, 1956,

T T " / Roapamr 2 58 19 5
Wang H,, Maynard N,: Food Researci, <Oy 587, 55

Weir C,” E Wang H, et al,: Food Researci, 23, 411,1958.
’ # ide 9 LS 5 44

I nAand Rescorch, 23 23. 1958
Wang H., Weir C.E., et al.: Food RES orch, 23, 423, 1258,

i B he influence of enzymatie
Wang H,, Weir C.E., et ale.: The influence of y
! he structure and tenderness
tenderizers on the structure and X
R 1inea of the ninth research
of beef, Proccedings of the ninti I€ I

couference, AMI 69, 1957






